Abstract -Mappings of the set of binary vectors of a fixed length to the set of p e r m u t a t i o n s of the same length, preserving or increasing the Hamming distance, are useful for the construction of permutation arrays. In this paper, explicit constructions of such mappings are given.
I. INTRODUCTION Let S,, denote the set of all n! permutations of Zn = {1,2,. . . , n}. We identify a permutation r with the n-tuple (TI, ~2 , .
. . , T n ) of its values. An (n, d) permutation array P is a subset of Sn such that d H ( ? r , p) 2 d for all distinct H , p E P,
is the Hamming distance. Permutation arrays (PA) have been studied for a number of years. A recent application by Vinck [3] of PA to a coding/modulation scheme for communication over power lines has created renewed interest in PA.
A distance preserving mapping for length n (for short: an n-DPM) is a mapping f : Z," + S n such that
Since ISn I < 12," 1 for n < 4, an obvious necessary condition for the existence of an n-DPM is n 2 4. Clearly, if C is a binary code of length n and minimum distance d, and f is an n-DPM, then f(C) is an (n,d) PA.
Ferreira and Vinck [2]
showed how n-DPM can also be used to construct permutation trellis codes. They restricted their attention to 4 5 n 5 8 which seem to give the trellis codes of most practical interest.
In [l] we studied a number of constructions of n-DPM (for all n 2 4) and obtained lower bounds on the size of maximal (n, d) PA. In this abstract we give one of the constructions; we refer to the full paper for more results and details of proofs. 1) = ( T I , . . . ,7rQ--1,n, rQ+lr.. . ,~, , -1 , 7 r~) .
ONE CONSTRUCTION
Informally, we can describe the construction as follows: first we append the element n at the end of n; if 2 n = 1 we further swap the elements in positions q and n.
The function f depends on g and p; sometimes we explicitly include them in the notation and write f = f,,,.
Example 1 In this simple example, we let n = 6 and p is defined by p(x) = 2 for all x. Since p is a constant function, f (x, 2 6 ) depends only on g(x) and 2 6 . We give a few examples: since this inequality and the fact that g E Fn-1 implies that
We let (~1~7~2 , ... Corollary 1 For all n 2 4 we have IFn+iI 2 n2" IFnl.
Since each position function gives a distinct n-DPM, we get
